Association of H19 promoter methylation with the expression of H19 and IGF-II genes in adrenocortical tumors.
Low H19 and abundant IGF-II expression may have a role in the development of adrenocortical carcinomas. In the mouse, the H19 promoter area has been found to be methylated when transcription of the H19 gene is silent and unmethylated when it is active. We used PCR-based methylation analysis and bisulfite genomic sequencing to study the cytosine methylation status of the H19 promoter region in 16 normal adrenals and 30 pathological adrenocortical samples. PCR-based analysis showed higher methylation status at three HpaII-cutting CpG sites of the H19 promoter in adrenocortical carcinomas and in a virilizing adenoma than in their adjacent normal adrenal tissues. Bisulfite genomic sequencing revealed a significantly higher mean degree of methylation at each of 12 CpG sites of the H19 promoter in adrenocortical carcinomas than in normal adrenals (P < 0.01 for all sites) or adrenocortical adenomas (P < 0.01, except P < 0.05 for site 12 and P > 0.05 for site 11). The mean methylation degree of the 12 CpG sites was significantly higher in the adrenocortical carcinomas (mean +/- SE, 76 +/- 7%) than in normal adrenals (41 +/- 2%) or adrenocortical adenomas (45 +/- 3%; both P < 0.005). RNA analysis indicated that the adrenocortical carcinomas expressed less H19 but more IGF-II RNAs than normal adrenal tissues did. The mean methylation degree of the 12 H19 promoter CpG sites correlated negatively with H19 RNA levels (r = -0.550; P < 0.01), but positively with IGF-II mRNA levels (r = 0.805; P < 0.001). In the adrenocortical carcinoma cell line NCI-H295R, abundant IGF-II, but minimal H19, RNA expression was detected by Northern blotting. Treatment with a cytosine methylation inhibitor, 5-aza-2'-deoxycytidine, increased H19 RNA expression, whereas it decreased IGF-II mRNA accumulation dose- and time-dependently (both P < 0.005) and reduced cell proliferation to 10% in 7 d. Our results suggest that altered DNA methylation of the H19 promoter is involved in the abnormal expression of both H19 and IGF-II genes in human adrenocortical carcinomas.